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Abstract

In Turkey, a large gap in economic development has encouraged migration from less
developed to more developed provinces. The aim of this study is to study in detail the
relationship between migrants and the concentric zones surrounding them from 2007
until 2012, According to the results of the study, the highest amount of migration is
shown to be between the origin province and a 400km concentric zone, beyond which
they gradually decrease. This pattern is often repeated, but in less populated provinces,
which are further from large metropolitan areas, it becomes more homogenous, with
unique peaks in the more distant concentric zones.
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Introduction

In recent years, trends in the spatial distribution of population in many
countries have undergone dramatic changes caused by inter-regional migration
and have stimulated research into its determinants. Previous studies have
llustrated that job opportunities and wage and amenity gaps stimulate
population movement in developing countries (Billsborrow et al., 1987; Liang,
et al., 2002; Chen and Coulson, 2002) as well as in developed ones (Kontully
and Schon, 1994; Andreanko and Guriev, 2004). Moreover, the impact of
distance over entire population movements has been recognized since
Ravenstein’s (1885; 1889) studies at the end of the 19t century. Lee (1966)
emphasized the negative impact of distance on the number of migrants, and
Siegel and Woodyard (1974) demonstrated that a city’s position in the urban
hierarchy will affect the determinants of that city’s in-migration by using data
from Canada. The present study investigates the impact of distance on in- and
out-migration between the provinces and their surrounding concentric zones
in Turkey from 2007 until 2012.

The macro-scale research tradition into migration has evolved from a focus
on description and analysis of place-to-place migration, with explanatory
modelling focusing on place attributes and assigning a central role to the impact
of distance on the volume of movement (Greenwood et al., 1991). Distance
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moved is a critical aspect of most concepts of migration, and only the U.S,,
England and Sweden have measured migration distances for the country as a
whole to allow an analysis of spatial mobility (Schwartz, 1973; Fotheringham,
1981; Long et al., 1988; Lucas, 2001). On the other hand, among the spatial
analyses of inter-state migration studies in the U.S., Cushing (1986) emphasized
that common state borders are more important than mere distance, especially
for those with a metropolitan area located near the state border, and developed
four models using migration data from 1975-1980 for the 48 continuous states.
The results of the study illustrated that common state borders and bordering
metropolitan areas influence interstate population flows.

Yano et al. (2003) compared migration behaviour in Japan and Britain by
taking into consideration distance from origin, population size and relative
accessibility to other destinations. The results revealed interesting differences
in the factors which have important implications for the impacts of migration
on the urban systems in both countries. Another comprehensive study by
Niedomysl (2011) investigated the motives (education, employment, living
environment, housing, social and other reasons) for changing place of residence
in Sweden by taking into consideration the characteristics of migrants (age, civil
status, education, income, and occupation). According to the results, young
people move long distances for education or jobs, whereas older migrants are
driven by a variety of non-economic factors.

There have also been studies into the factors which effect migration change
through time, such as the example of Bolivar. Ravuri (2004) investigated the
predictor variables in and out-migration from Bolivar, an industrial city in
Venezuela, between 1961 and 1990. The results indicated that in 1961,
immigrants responded to distance, while in 1990 immigrants responded to
distance, population and industry. Kupiszewski et al. (1998) conducted a two-
stage investigation into the impact of distance between origin and destination
on migration in Poland. First, the migration behaviour of the rural population
to the nearest town with a population of 10,000 or more was analysed. In the
second stage, the relationships between the migration behaviour from towns
below 25,000 and cities with a population of 100,000, and the distances between
them were investigated. According to the results, while migration to larger
towns decreased, migration to smaller towns increased.

Moreover, a number of studies have established that there is a negative
relationship between the migration volume between two places and the distance
between them (Skeldon, 1990; Lucas, 2001; Li, 2004; Pekkala et al., 2007).
Given this, it is reasonable to expect that closely clustered spatial units will
exhibit closer inter-connection than distant units. These proximate clusters or
subsystems of migration can be meaningfully delineated as migration
subsystems (Pandit, 1994).

Furthermore, Cadwallader (1992) noted that distance is actually a surrogate
for a number of variables such as the level of information flow about
employment prospects and the physical and psychological costs of moving.
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Thus, a high degree of job information exchange between contiguous areas may
allow them to act as a single labour market and thereby increase their mutual
migration flows. Similarly, shorter moves are generally associated with lower
costs of moving; therefore physically proximate areas are likely to have higher
levels of population exchange than those which are distant from cach other
(Pandit, 1994). In Russia, Korel and Korel (1999) found that geographic
location is more important than income, price of housing and total
unemployment rate to attract migrants. In Poland, Ghatak et al. (2008) showed
that among other variables, distance has a strong effect on regional migration.

On the other hand, distance may not always be an appropriate surrogate for
information about a location or the costs of moving. In certain contexts it is
possible for migrants to be more knowledgeable about, and more attracted to,
a distant location than one which is closer (Gedik, 1997; Yazgi et al., 2014). In
Gedik’s (1997) comprehensive study which took into consideration several
factors that affect migration in Turkey; a special emphasis was given to the role
of distance. According to the results of the study (which offer a significant
contradiction with the findings of this paper), for 1965-1970, a smooth
functional relationship with respect to distance could not be obtained. In other
words, at distances above an average of 400km migrants moved in a leap-frog
fashion toward one of three metropolitan areas regardless of the distances
involved. The metropolitan areas, attractive to most of the possible migrants
and having high population growth, represent spatial and functional evolution
of a central place hierarchy, ecither. Growth poles, shaped by dominant
economic activities, need huge labour forces, significantly in the favour of
urban settlements in high level of central place hierarchy, thanks to high amount
of migration flows (Olsson, 1965; Parr, 1973; Cromley and Hanink, 2008).
Considering central place theory, degree of spatial mobility, associated with
interprovincial migration in this paper, also has a significant effect on the level
of hierarchy besides many determinants like income, transportation facilities,
economic activities and sectoral distribution of labour force (Mutlu, 1988).

Socio-psychological distances seem to be more meaningful than physical
distances, and if there are already migrants such as relatives, friends or people
from the hometown, that destination is preferred over other physically closer
destinations. This fact has been empirically observed in numerous cases of
canalized and chain migration (White and Woods, 1980) where strong family
and friendship ties draw persons from one region to another regardless of
distance and cost. Another instance where the distance surrogate is
inappropriate is return migration; studies show that migrants frequently go back
to where they grew up as a result of the nostalgia that they feel for their
hometown (Rodriges et al., 2002; Michielin et al., 2008; Bijker and Haartsen,
2012). In particular, people born in rural areas are more prone to return at an
older age compared to those born in urban settings (Lundholm, 2012).

For retirement migration, there are also factors which effect mobility such
as climate, affordability of housing, the availability of cultural and educational
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opportunities, and access to public services or lack of them (Portnov, 1998;
Ishikawa and Montari, 2003). For instance in the U.S., some of these factors
played an important role for the transition of the north-eastern “core” which
lost to all other regions, and especially to a southwestern “periphery”, which
gained from all other regions (Morrill, 1988) regardless of the distance.

While the factors which effect migration have been well documented in
many other parts of the world, there have been few studies in the case of Turkey
aside from Munro (1974), Skeldon (1990), Potter (1993), Gedik (1997), Tekeli
(2008), Gokhan & Filiztekin (2008), and Yazgi et al. (2014). The present paper
is intended to add to this total by illustrating the impact of distance on in- and
out-migration between the provinces and the concentric zones surrounding
them from 2007 until 2012 in order to discuss the aforementioned vatiable of
distance. The organization of the paper is as follows. The migration pattern in
Turkey and the resulting urbanization are given in the second section. The third
section analyses the impact of distance on in- and out-migration streams
between the provinces and the concentric zones at the country and provincial
levels. The final section is devoted to a conclusion and suggestions for further
research.

Migration patterns in Turkey

During the second half of the 20t century, regional divergence in the
economic development of Turkey was accompanied by a marked increase in
inter-provincial migration and sharply concentrated migration flows, especially
from relatively poor eastern and south-eastern provinces to the rapidly
developing western regions. During this period, the country experienced a rapid
urbanization process (Dokmeci and Berkoz, 1994; Arslanli et al., 2011) which
came about as a result of rural to urban migration and market adjustment to the
inter-sectoral shift away from agriculture and towards manufacturing and
services. This process was mainly caused by the great differences between the
east and west: high population growth rate, shortage of land in rural areas,
partial mechanization of agriculture, the socio-economic attractiveness of cities
and especially the construction of highways (Potter, 1993) and spatial
distribution and the gravity of the 6% level centres in Turkey Istanbul, Ankara,
Izmir, Adana and Gaziantep (SPO, 1982; Zeyneloglu, 2008). As aimed to
investigate in this paper, 6 level centres in Turkey are assumed to have broader
influence zone in migration flows which extends to more than the lower level
centres of central place hierarchy.

Between 1950 and 2000, the population increased from 20.5 to 67.80 million
and the urbanization ratio rose from 25% to 64.9%. Although the figures from
the Turkish National Census in 2000 reported a rapid transformation of society
from rural to urban, more than half of the population of 26 of the 81 provinces
are still rural, especially those in the Black Sea, and the Central and East Anatolia
regions. In 2012, the population increased to 75.63 million and the urbanization
ratio rose to 77.3%. The population growth rates in the last decade account for
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the significant continuous change in the urbanized population pattern, and as a
result, only seven provinces (out of 81) have mostly rural settlements (TUIK,
2012).

Between 2007 and 2012, only 27 provinces (33%) had positive net
migration. The spatial distribution of in-migration in 2012 according to the
regions in NUTS 1 level illustrates that the Istanbul region (TR1), achieved the
highest migration ratio and had the highest in-migration size (17.55% of all in-
migrants). The West-Anatolia region (TR5), covering Ankara had the second
highest in-migration size (10.90 % of which Ankara itself accounted for 7.41%).
The East Marmara (TR4) region achieved the third highest migration ratios
(10.39%, of which Bursa and Kocaeli accounted for 3.14% and 2.77%
respectively). The urbanization and the industrialization level and thus
development level of these regions are the highest in Turkey. The
Mediterranean region (TRO0) and the Aegean region (TR3) are also upcoming
regions in terms of migration ratio (10.34% for TRG6, of which Antalya
accounted for 3.69% and 9.78% for TR3, of which Izmir accounted for 4.83%).
All the provinces in the East and South-East Anatolia regions had negative net
migration with the exception of Gaziantep (1.73%) due to its industrial
establishments and higher educational facilities (Table 1). Especially the NUTS
1 Regions, which have negative net-migration sizes, cannot only explained in
this statistical level, because of including provincial settlements like Gaziantep
as a settlement centre in 6 level in the central place hierarchy.

Figure 1. Regions in Turkey at NUTS1 Level
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Thus, for the period between 2007 and 2012, 40.86% of all inter-provincial

migration flows was towards eight metropolitan areas, each one with a
population of more than 2 million (Adana, Ankara, Antalya, Bursa, Istanbul,

* Provinces at NUTS3 level
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Tzmir, Kocaeli, and Konya) and 9.80% of the migration flow occurred between
them. This fundamental result indicates a significant difference between the
prosperous and poor provinces due to the unbalanced distribution of
population and income in the country. Strategies for reducing the possible
negative effects in regions that experience excessive out-migration have been
considered in tandem by economists and politicians. Restricting or controlling
migration flows in a meaningful manner, however, is generally considered to be
a very difficult, if not impossible task (Pekkala, 2003).

Table 1. Population and Migration Pattern of the Regions in NUTS 1 level
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TR4: East 7058 2554 171 38 449 12679 1205 1038 961 243
Marmara
TR5: West 7253 2343 134 233 633 10,657 1,137 9.79 970 166
Anatolia
TRG: 9611 3204 297 194 509 7,708 1,387 1195 1,380 7
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TRT: Central 3853 1262 394 213 393 6934 636 548 774 138
Anatolia
TR8: West 4484 1667 431 179 39 7271 815 7.02 950 135
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TR: Fast 2545 1031 552 134 314 6652 536 461 569 3
Black Sea
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Northeast 2,226 671 476 127 396 4955 365 315 549 -183
Anatolia
TRB: Middle 375 1079 4.7 176 407 4569 569 49 764 -195
East Anatolia
TRC:
Southeast 7058 1539 233 281 486 4,598 924 796 1155 231
Anatolia
TURKEY 75,627 24,821 246 26 49.4 9244 11,609 100 11,609

Despite the regional policies to reduce inter-regional disparities since the
1960s, a large gap between socio-economic characteristics has continued to
exist between the east and west of the country. For instance, according to the
Report on Household Labour Force Statistics (2012), the spatial distribution of
the industrial sector ratio shows that the East Marmara region (TR4), which
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covers eight provinces including Bursa and Kocaeli; the most populated and
attractive provinces for industrial labour force, has the highest ratio (38.0%).
The Istanbul Region (TR1) has the second highest ratio (36.7%). The Northeast
Anatolia (TRA) and East Black Sea (TR9) regions have the lowest industrial
employment ratios of 12.7% and 13.4% respectively. On the other hand, the
agricultural employment ratios are the highest in these regions (47.6% and
41.7%). Service sector employment, the number of university and high school
students and hospital beds/population ratios are relatively greater in the
western regions, including the West Anatolia region (TR5) which includes the
capital of the country.

At the same time, the privatization of many government establishments
increased unemployment and caused an eventual increase in inter-regional
migration flows, which further also increased the income gap between the east
and west of the country (Dogruel and Dogruel, 2011). There is also a large gap
between these regions with respect to per capita gross value added (GVA).
While GVA is the lowest (4,569 dollars) in the Middle East Anatolia (TRB)
region, the Istanbul region (TR1) has the highest (13,865 dollars) three times
more than lowest figures. The East Marmara region (TR4), has the second
highest GVA per capita (12,679 dollars). These figures reflect similar rates for
industrial employment (TUIK, 2011). Similarly, the highest unemployment
ratios are in the provinces of the TRB2 region (higher than 16%) which
represents a significant difference between the castern and the western
provinces (TUIK, 2011).

It seems that as the discrepancy continues among the regions of Turkey,
migration will also continue between the east and west of the country.
According to Gezici and Hewings (2007), there was no convergence regarding
regional development between 1980 and 1997. Similarly, studies in other
developing countries show that there has been no convergence in Greece
(Siriopoulos and Asterion (1998) or in India (Sachs and Ramiah, 2002). On the
other hand, it has been illustrated that convergence exists in some developed
countries such as the US. (Barro and Sala-I-Martin, 1992), Finland
(Kangasharzu, 1998) and Sweden (Bergstrém, 1998). As a result of this trend,
while inter-regional migration decreases in developed countries (Oberg, 1995;
Bover and Veilla, 1999), it will continue to increase in developing countries
since migration is an adjustment mechanism that allows a traditional society to
adapt to post-modern privatization, production and consumption.

Thus, patterns of population mobility are illustrated in Turkey by taking into
consideration distances between the origin and destination provinces with their
surrounding concentric zones in the following section.

Impact of distance on migration in Turkey

In most of the previous studies, distance is a significant variable effecting
migration. This variable represents the sensitivity of a migrant’s destination
choice decision and is commonly referred to as a distance-decay parameter. The
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distance between each origin and the potential destinations is used to measure
the monetary and psychological costs of moving (Newbold and Peterson,
2001). Distance is also a proxy for the amount of information about a
destination. It is assumed that the individual will have less information about
distant places and will therefore be less likely to choose those destinations

(Pandit, 1994).
Cluster analysis method

In this study, to investigate the impact of distance on migration in more
detail, firstly hierarchical cluster analysis using the nearest neighbour method is
conducted. The variables of in and out-migration sizes at the provincial level
are determined in order to detect the provinces which are assumed not to
belong to any cluster and are not compiled for more than one province. Then
hierarchical cluster analysis using the furthest neighbour method is used to
obtain clusters which have similar pattern in terms of distance and population
size. In order to validate the cluster analysis, the amount of in and out-migration
between points of origin and the 200km. concentric zones is analysed according
to the variances between the clusters. In addition, a framework for the
migration flows within the clusters is also described. The expectation is for a
significant correlation between the number of migrants to provinces from the
point of origin in the 200km. concentric zone and the cluster groups. The
Address Based Population Registration System has been used as the data source
(TUIK, 2012) for the analysis of internal migration for the period between 2007
and 2012. This was officially published as the first five-year period of the recent
population registration system. Distances between the provinces were taken
from the official data published by the General Directorate of Highways and
are calculated from the distances between the administrative centres and the
most populated central settlements of the provinces.

In this part of the paper, the impact of distance on in- and out-migration
between the provinces and the concentric zones surrounding them is
investigated at the country and cluster level. The migration between the point
of origin and the 200-400km. concentric zone has the highest amount of
migrants: 2,265,405, and 0-200km. concentric zone has 2,237,046 migrants (Fig.
2). As expected from the conventional distance based migration studies, the
closest concentric zone should have the highest migration size. However the
spatial representation of this result (not the statistical result itself) shows that
the highest migration is still between the growth centre and the nearest
provinces (Cushing, 1986; Pandit, 1994). After the second concentric zone,
migration declines sharply as the distance increases, which is also in line with
expectations.

At the first stage of the analysis, a cluster analysis is conducted in order to
identify clusters of migration flows that are dependent on distance. The dataset
used in this study contains 12 migration size variables at differing distance
intervals between points of origin and 200km, and concentric zones such as in
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and out migration sizes at 0-200km, 201-400km, 401-600km, 601-800km, 801-
1000km and greater than 1000km were established.

Figure 2. Migration sizes in Turkey, changing at 200km distance intervals
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As can be seen in the table 2, the variables produce concrete differences in
the population sizes, migrating in each concentric zone. In the first step of the
cluster analysis, anomaly detention is required in cases where provinces are
assumed to belong to a cluster while anomalies (or outliers) do not (Chandola
et al., 2009). In this step, a hierarchical cluster analysis using the nearest
neighbour clustering method is used where distance between nearest neighbour
is assumed to be the smallest distance among the instances (Ert6z et al., 2003),
ot in other words, anomalies are further away from the nearest cluster centroid
(Thiprungsri & Vasarhelyi, 2011). The results of the nearest neighbour
clustering analysis is given in figure below. The results consistently distinguish
the provinces which have in-migration sizes higher than 350,000; namely,
Istanbul, Ankara, Izmir, Antalya, and Bursa (in-migration sizes of these
provinces are respectively: Istanbul = 2,037,830; Ankara = 859,897; lzmir =
560,880; Antalya = 427,961; and Bursa = 364,198), and include the province of
Konya, the in-migration size of which is 236,696. The remaining provinces are
those which are used for the furthest neighbour clustering method (Fig. 3).
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Table 2. The variables, used in the Cluster Analysis and Descriptive Analysis
for 81 Provinces

code variable mean std. dev. min. median max.

In-migration Size in
IN_distl first concentric zone 27,617.90 30,067.10 652 16,102 167,583
(< 200 km)
In-migration Size
between the
concentric zone of
201 and 400 km
In-migration Size
between the
concentric zone of
401 and 600 km
In-migration Size
between the
concenttic zone of
601 and 800 km
In-migration Size
between the
concenttic zone of
801 and 1000 km
In-migration Size for
the furthest
concentric zone (>
1000 km)

IN_dist2 27,968.00 42,833.30 1,465 15,076 284,203

IN_dist3 22,193.20 45,102.50 1,048 8,515 267,542

IN_dist4 19,831.70 48,161.40 1,273 8,015 411,177

IN_dist5 14,032.50 28,379.80 1,066 5,289 225,746

IN_dist6 31,672.20 83,326.30 148 16,437 732,798

Total In-migration

IN_TOT .
Size

143,315.40 246,562.10 17,742 79,710 2,037,830

Out-migration Size
OUT_distl in first concentric 27,617.90 30,938.70 668 18,600 223,737
zone (< 200 km)
Out-migration Size
between the
concenttic zone of
201 and 400 km
Out-migration Size
between the
concenttic zone of
401 and 600 km
Out-migration Size
between the
concenttic zone of
601 and 800 km
Out-migration Size
between the
concenttic zone of
801 and 1000 km
Out-migration Size
for the furthest
concentric zone (>

1000 km)

Total Out-
migration Size

OUT._dist2 27,968.00 37,191.60 1,623 15283 236,180

OUT_dist3 22,193.20 41,684.30 852 10,426 250,866

OUT._dist4 19,831.70 41,496.60 1,215 9,486 345737

OUT_dist5 14,032.50 26,143.30 1,134 5,636 196,783

OUT_dist6 31,672.20 59,458.40 141 14,300 484,389

OUT_TOT 143,315.40 203,205.60 22,804 96,004 1,716,848
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Figure 3. Step 1. Nearest Neighbour Clustering of the Provinces in Turkey
generated by in and out-migration sizes

oy SRS

Black Sea

-
"

o
(=2}
)
<<

Mediterranean Sea 0 50100 200 300 400 500 km
- 7
Step1: Nearest Neighbor Clustering
B Cluster 1 - Ankara I Cluster 3 - Antalya B Cluster 5 - Izmir I Cluster 7 - Other Provinces
Il Cluster 2 - Konya I Cluster 4 - Bursa N cluster 6 - Istanbul «  Provinces at NUTS3 level

The results of nearest neighbour clustering analysis indicated a spatial
distribution which peaks between 200 and 600km and which mainly
corresponds to distance between these metropolitan provinces (Fig. 4). When
considering the most populated provinces with highest in and out-migration
sizes (Istanbul, Ankara, Izmir, Bursa, Antalya and Konya), the statement
‘migration among large metropolitan areas produces the biggest amount of
migration flow in Turkey’ is validated (given as 40.86% in the previous section).
As another proof of this figure, the migration between six of the metropolitan
provinces is 891,117 and equals 7.68% of the entire inter-provincial migration
flow in Turkey. Since the provinces with a population of more than two million
(as Adana and Kocaeli are excluded from the results nearest neighbouring
cluster analysis) are included in the first step of cluster analysis, the nearest
neighbour clustering method is successful for the detection of anomalies (or
outliers) in migration flow pattern. The exceptional condition of Adana and
Kocaeli can be defined by the migration flow among inter-metropolitan
provinces. Among the eight most populated provinces, only Adana and Kocaeli
have different patterns in terms of origin provinces. For instance, Adana has
mass in-migration flows from Istanbul and mostly neighbouring provinces like
Icel, Mardin, Osmaniye, Sanliurfa and Hatay. Similatly, Kocaeli has mass in-
migration from Sakarya. Since in-migration is higher than out-migration for
these provinces (except Konya), all of them are significantly affected by the
spread of urbanization with respect to industrial establishments and housing,.

In the second step of the cluster analysis, the furthest neighbour clustering
method is used. The distances are assumed to be the largest possible between
two data points. The furthest neighbour clustering method is applied for 75
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provinces and the results of the analysis produced nine different clusters
(Cluster 1 to 9). Table 3 and Fig. 5 present the clusters generated from the
furthest neighbour clustering method. Cluster 9 contains the most number of
provinces, with 38, followed by Cluster 3, containing 14 provinces. Cluster 2,
7,and 8 have 5 provinces, and the least number of province is found in Cluster
1 with one province: Kocaeli. As mentioned above, Kocaeli is an important
centre for industrial employment, and attracts migrants from not only its

neighbouring provinces but also from the furthest provinces in Turkey (Fig. 5,
Cluster-1).

Figure 4. Migration sizes, changing at 200km distance intervals in the provinces
detected by nearest neighbour clustering (x axis presents the migration sizes in
thousand persons; y axis presents the distance intervals in km)
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Table 3 shows population sizes and the in and out-migration sizes of each
cluster. The figures illustrate that most populated provinces (black in Fig. 5),
which are distinguished with nearest neighbour clustering method, have the
highest in- and out-migration levels. The first two clusters with positive net-
migration are neighbouring first step clusters, and are located in the west (the
most attractive region for migrants). The last three clusters except Cluster-9
(Cluster-06, Cluster-7, and Cluster-8) are mainly accumulated in the eastern part

Table 3. Population and migration sizes in the clusters
In- Out- Net
migration migration  Migration

Clusters Population

Step 1: Nearest Neighbour Clustering

6 provinces

Ankara, Antalya, Bursa, Istanbul, Izmir, and 29,658,730 4,487,462 3,703,486 783,976
Konya

Step 2: Furthest Neighbour Clustering

Cluster 1 Lprovinee ) (34 691 322,044 246119 75,925
Kocaeli

Cluster 2 5 provinces

Aydin, Gaziantep, Manisa, Sakarya, and 5,906,849 867,215 756,969 110,246
Tekirdag

Cluster 3 14 provinces

Afyon, Balikesir, Canakkale, Corum, Denizli, )
Eskischir, Hatay, Kayseti, Kutahya, Malatya, 12,396,039 1,722,273 1,856,321 134,048
Mugla, Sanliurfa, Yozgat, and Zonguldak

Cluster 4 ZPrOVINCES 965710 320027 389262 60235
Samsun and Tokat

Cluster 5 2 provinces

Adana and Mersin 3,808,483 492,356 550,734 -58,378
Cluster 6 3 provinces

Giresun, Ordu, and Sivas 1,784,461 357,702 403,836 -46,134
Cluster 7 5 provinces

Diyarbakir, Erzurum, Mardin, Trabzon, and 4,953,261 681,518 946,253 -264,735
Van

Cluster 8 5 provinces

Agi, Batman, Bitlis, Kars, and Maus 2,141,943 315,801 494,316 -178,515
Cluster 9 38 provinces

Adiyaman, Aksaray, Amasya, Ardahan,

Artvin, Bartin, Bayburt, Bilecik, Bingol, Bolu,

Burdur, Cankiri, Duzce, Edirne, Elazig,

Erzincan, Gumushane, Hakkari, Igdir, 11477215 2,033,149 2261251  -228102
Isparta, K.maras, Karabuk, Karaman,

Kastamonu, Kilis, Kirikkale, Kitklareli,

Kirsehir, Nevsehir, Nigde, Osmaniye, Rize,

Siirt, Sinop, Sirnak, Tunceli, Usak, and

Yalova

Turkey 81 provinces 75,627,384 11,608,547 11,608,547

of the country. In addition, Cluster-7 can be distinguished from its
neighbouring clusters located in the east as it has a relatively higher value for
both in and out-migration sizes. This remarkable finding indicates that the
provinces in this cluster (Diyarbakir, Erzurum, Mardin, Trabzon, and Van)
attract migrants from their neighbouring provinces and then generate out-
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migrants to the larger metropolitan areas, which represent the hierarchical
process of migration. According to the results of the furthest neighbour
clustering method, Cluster-3 and Cluster-9 have relatively higher values for in
and out migration sizes, and they mostly border the first step clusters in the
west, and the sub-centres in the east (Cluster-7). Cluster-3 and Cluster-9 contain
the nearest provinces to growth centres and these are distinguished from first
step clusters by being regarded as sub-centres in the hierarchical process of
migration (Cluster-7).

Figure 5. Step 2. Furthest Neighbour Clustering of the Provinces in Turkey
generated by in and out-migration sizes

Black Sea
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<
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Findings from cluster analysis

After these primary findings, it can be seen that in and out-migration pattern
in Turkey is strongly related to distance. The migration levels of provinces
within the same cluster vary according to the distance intervals, and this result
can also be validated through an examination of regional locations and
boundaries (Fig. 6).

In order to represent the impact of distance on migration flows, provinces
which have the median value in total in-migration size among all the provinces
within the same cluster are selected and shown in the line graphs, depicting
migration flow changes in distance intervals within the 200km concentric zones.
(Fig. 6). Although the attraction of the most populated metropolitan provinces,
especially Istanbul, has had a major influence on the in- and out-migration
pattern at the country level, the impact of distance on the in-and out-migration
in the provinces located within the western and the eastern clusters reveals
different patterns.

The spatial distribution of in- and out-migration in Cluster-1 and Cluster-2
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Figure 6. Migration sizes,
changing at 200km distance
intervals in the provinces picked
out from the clusters (x axis
presents the migration sizes in
thousand persons; y axis presents
the distance intervals in km)
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reaches a peak between 0-200 km, and then falls sharply as the distance
increases (Fig. 6, Kocaeli and Manisa) which is in line with the findings of
Cushing (1986) and (Pandit, 1994). The reason for this pattern can be explained
by the vicinity of large metropolitan areas within the 0-200km concentric zone
(Aydin, Gaziantep, Manisa, Sakarya, and Tekirdag) in Cluster-2. This situation
can be apparently explained with the attraction of Adana, Izmir and Kocaeli,
which is in line with the situation in many other countries (Haapanen, 2000). In
Cluster-2, the attraction of these three major metropolitan provinces also
dominates the provinces in its vicinity, and this trend matches the analyses of
Cushing (1986) and Pandit (1994). However, its major interaction with respect
to in-and out-migration is with major metropolitan provinces such as Istanbul,
and Ankara. It receives almost as many in-migrants from eastern and south
eastern provinces as it does due to its mild climate and abundant job
opportunities.

Cluster-3 has more metropolitan provinces (Afyon, Balikesir, Canakkale,
Corum, Denizli, Eskisehir, Hatay, Kayseri, Kutahya, Malatya, Mugla, Sanliurfa,
Yozgat, and Zonguldak), and there is more in-migration than out-migration for
the concentric rings depending on the distance to its closest major metropolitan
province, as shown by the nearest neighbour clustering method. Although in-
and out-migration decreases as distance increases, their distribution curves have
peaks when the concentric rings include large metropolitan areas such as Izmir,
Istanbul, Ankara and Antalya. The provinces with small metropolitan areas
have more out-migration than in-migration for up to 2 or 3 nearby concentric
rings, but in-migration exceeds out-migration at longer distances. In this way,
these provinces act as the middle step in the hierarchical migration process.

For most of the provinces, Istanbul is the major destination, overcoming
the distance effect. This is due to its abundant job opportunities and higher
educational facilities, as illustrated by Gordon and Lamont (1982) and Gordon
and Molho (1998). In these provinces, due to heightened job shortages, longer-
distance migration is a more attractive option. Although out-migration is usually
higher than in-migration in many provinces, for Cluster-7 (Diyarbakir,
Erzurum, Mardin, Trabzon, and Van), the migration pattern is more variable in
terms of distance dependency. For instance in Trabzon, as a province in this
cluster, there is a more homogenous size distribution in the closest concentric
rings (closer than 1000km) but a definite peak between 1000 and 1200km (Fig,.
6, Cluster-7). This cluster has more equality in terms of in and out-migration in
the closest concentric rings, but has more out-migration, especially to the
further and larger metropolitan areas. As previously stated, these provinces
attract migrants from their neighbouring provinces, and then generate out-
migrants to the larger metropolitan areas, which represents the hierarchical
process of migration.

Cluster-9 (Adiyaman, Aksaray, Amasya, Ardahan, Artvin, Bartin, Bayburt,
Bilecik, Bingol, Bolu, Burdur, Cankiri, Duzce, Edirne, Elazig, Hrzincan,
Gumushane, Hakkari, Igdir, Isparta, Kahramanmaras, Karabuk, Karaman,
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Kastamonu, Kilis, Kirikkale, Kirklareli, Kirsehir, Nevsehir, Nigde, Osmaniye,
Rize, Siirt, Sinop, Sirnak, Tunceli, Usak, and Yalova) has more provinces than
any other cluster and is spread over the whole country. Its results show that if
a province is near a metropolitan area, such as Ankara or Antalya, they are
represented by a peak for both the in-and out-migration from the nearby area,
and Istanbul’s attraction is relatively reduced (Fig. 6, Cluster-9). As seen in the
migration sizes of the cases from the line graph in Fig. 6, the provinces within
Cluster-4, Cluster-5, Cluster-6 and Cluster-7, play a transitory role due to their
central location. They receive migrants from nearby provinces, who then
transfer to large metropolitan areas, which have a definite peak according to
their distance to Istanbul.

Since a hierarchical cluster analysis with the furthest neighbour method is
used, the results of this analysis are validated with analysis of variance
(ANOVA) to determine whether the clusters differ significantly. The results of
the one-way ANOVA, as applied to Clusters 2 to 9 and which are gathered
from the hierarchical cluster analysis with the furthest neighbour method, differ
significantly at each concentric zone of the migration flow (Cluster-1 cannot be
included in the analysis, because it contains only one province). This would
suggest that the clustering of provinces is associated with the migration sizes in
their concentric zones (Appendix 1). The magnitude of F values from ANOVA
indicates the role of distance effect on migration flow while discriminating
between the clusters. The migration flow within the concentric zones plays a
significant role in population movement in Turkey, especially the concentric
zone beyond 600km.

As an additional test for the hierarchical cluster analysis, an analysis of
covariance (ANCOVA) can be conducted in order to determine if the variance
between the clusters is consistent with the variables used in the analysis (Wilson
and McGrath, 1990). The difference between the means of clusters is then
validated with ANCOVA to determine whether the variance between the
clusters is significant in terms of the variance in migration sizes in the concentric
zones. Hach analysis of covariance is conducted with independent variable of
Clusters 2 to 9 with the dependent variable of migration size in the concentric
zones (IN_distl, IN_dist2, IN_dist3, IN_dist4, IN_dist5, IN_dist6,
OUT_distl, OUT_dist2, OUT_dist3, OUT_dist4, OUT_dist5, OUT_dist6).
The differences between the means of Clusters 2 to 9 to the variance of
migration sizes are consistent with ANOVA (Appendix 2).

If the effect of the other factors are removed, the results of ANCOVA also
validate whether the error variances of the dependent variables are equal across
clusters. Unfortunately, the null hypothesis must be rejected for the error
variances of three dependent variables of IN_dist] (< 200 km), IN_dist3 (401-
600 km) and OUT _dist1 (< 200 km). However, for the variance of the in- and
out-migration sizes in the rest of the concentric zones, the difference between
the means of the Clusters is significant. This result shows that the power of
large metropolitan provinces can not only be correlated with migration flows
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in one direction, but also with the hierarchical migration process, as
aforementioned with the case of Kocaeli, which is close to Istanbul, and the
provinces in the Aegean region, which are close to Izmir and the other
metropolitan centres.

Conclusion

The analysis in this paper may attract the attention of most migration
researchers. In many instances, the methods used to analyse the determinants
which impact inter-provincial migration do not reveal the spatial
interdependent impact of distance on migration. Additionally, the paper
demonstrates a two-step clustering method capable of identifying major and
minor metropolitan provinces which attract migrants through hierarchical
migration processes. Thus, the present study investigates the gradual impact of
distance on in- and out-migration between the provinces and the concentric
zones around them. This analysis is conducted at the country and provincial
cluster levels.

First, in- and out-migration is investigated at the country level between the
provinces and the concentric zones surrounding them. The results of the
analysis reveal that the highest peak is between 200-400km. from the point of
origin or destination, and then migration sharply decreases as the distance
increases, which is within the range of the previous studies.

Second, the in- and out-migration trend is analysed between the provinces
and the concentric zones surrounding them for each province. The results of
the analysis reveal that Istanbul is the major attraction for the in- and out-
migration of the provinces within the Marmara, Black Sea, East and South East
Anatolia regions whatever the distance. For the provinces in the Aegean region,
Izmir is the major attraction for the in- and out-migration of the provinces and
the draw of Istanbul is reduced. On the other hand, Istanbul is still the major
attraction for the Izmir metropolitan area. So, Izmir as the regional centre
collects migrants from its surroundings and from the East and South East
regions and transfers them to a higher order in the urban hierarchy, which
represents the hierarchical migration pattern in the country. Generally, there is
more in-migration than out-migration for these provinces, and for both of them
it decreases as the distance increases. However, there is a smaller peak which
corresponds to Cluster-7 (Diyarbakir, Erzurum, Mardin, Trabzon, and Van)
despite the long distance to the Izmir metropolitan area. In addition, there is
generally more in-migration than out-migration for the provinces in the
Mediterranean region except Hatay, Maras and Adana due to factory closures.
In this region, while Antalya is the major draw, for the neighbouring provinces,
Istanbul, Ankara and Izmir are more attractive for the local major metropolitan
areas which represents the high amount of in- and out-migration among the
inter-metropolitan areas and also another example of a hierarchical pattern of
migration. For the provinces in Central Anatolia, the Ankara metropolitan area
is the major draw. However, its attractiveness is challenged by the other
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metropolitan areas, such as Istanbul and Izmir for some of the provinces which
are located between the regions, such as Eskisehir. Thus, the general difference
between the in- and out-migration of provinces in the east and west is that
migration decreases as the distance increases for the provinces in the west, the
reverse is true for the provinces in the east due to the wide socio-economic
differences.

Although continuous migration from the east provides cheap labour for the
industries in the west of the country, it also increases socio-economic
differences between the east and the west of the country. However, according
to previous studies, a more even spread of economic activity could reduce
inflation and increase national output. It may also be important in preserving
the environment and quality of life of those living in the most prosperous part
of Turkey, namely the Marmara and Aegean regions.

At the same time, the findings presented here suggest that migration holds
important implications for broad internal redistribution patterns of the
population — both directly and indirectly — by influencing an internal migration
dominated by the major metropolitan areas due to their large employment and
educational opportunities, as already illustrated by Yazgi et al. (2014).

Furthermore, this study provides background for future studies showing
how historical movements have led to the gradual transformation of
significantly large areas, in that whole cultures and societies diffused spatially,
and institutions and artefacts were transported. Future migration research is
suggested to incorporate the economic determinants of evolving spatial
patterns in a temporal perspective together with life-cycle influences on
migration by taking into consideration the education level and professions of
migrants.

References

Andrienko, Y. & Guriev S. (2004) Determinants of interregional mobility in Russia,
Economics of Transition, 12(1), 1-27.

Arslanli, K., Unlukara, T., & Dokmeci V. (2011) Transformation of Public Spaces in
Istanbul, European Planning Studies, 19(6), 1061-1089

Barro, R. & Sala-I-Martin, X. (1992) Convergence, Journal of Political Economy, 100(2),
223-251.

Bergstrom, F. (1998) Regional policy and convergence of real per capita income among
Swedish counties, SSE/EF1 Working Paper Series in Economics and Finance, No. 284.

Bijker, R.A. & Haartsen T. (2012) More than counter-urbanization: Migration to popular
and less-popular rural areas in the Netherlands, Population, Space and Place, 18(5), 643-
657.

Billsborrow, R.E., McDavitt, T.M., Kossoudji, S., & R. Fuller (1987) the Impact of Origin
Community Characteristics on Rural-urban Out-migration is a Developing Country,
Demography, 24(2), 191-199.

Bover, O. & Veililla, P. (1999) Migration in Spain: Historical background and current trends,
1ZA Discussion Papers, No.88.

Cadwallader, M. (1992) Migration and Residential Mobility: Macro and Micro Approaches.
Madison: University of Wisconsin Press.

Copyright @ 2016 MIGRATION LETTERS © Transnational Press London


http://www.tplondon.com/

288 Impact of distance on migration in Turkey

Chandola, V., Banerjee A. & Kumar V. (2009). Anomaly Detection: A Survey. ACM
Computing Surveys, 41(3), 1-58.

Chen, A. & Coulson E. (2002) Determinants of urban migration: Evidence from Chinese
cities, Urban Studies, 39(12), 2189-2197.

Cromley, R. G., & Hanink, D. M. (2008). Population growth and the development of a
central place system. Journal of geographical systems, 10(4), 383-405.

Cushing, B.J. (1986) Accounting for spatial relationships in models of interstate population
migration, The Annals of Regional Science, 20(2), 66-73.

Dogtuel, F. & Dogtruel, A.S. (2011) Privatization and regional distribution of manufacturing
in  Turkey, Turkish Economic Association, Discussion Paper 2011/4,
http:/ /www.tek.org.tr

Dokmeci, V. & Berkoz, L. (1994) Transformation of Istanbul from a monocenter to a
polycentric city, European Planning Studies, 2(2), 193-205.

Ert6z, L., Steinbach, M., & Kumar, V. (2004). Finding topics in collections of documents:
A shared nearest neighbor approach. In Network Theory and Applications, Clustering
and Information Retrieval (eds. Wu, W., Xiong, H., and Shekhar, S.) (pp. 83-103).
Kluwer Academic Publishers.

Gokhan, A., & Filiztekin, A. (2008) The determinants of internal migration in Turkey, In
the Proceedings of International Conference on Policy Modelling (EcoMod 2008),
Berlin, Germany

Fotheringham, A. (1981) Spatial structure and distance decay parameters, Annals of
Association of American Geographers, 71, 425-30.

Gedik, A. (1997) Internal migration in Turkey, 1965-1985: Test of conflicting findings in
the literature, Review of Urban and Regional Development Studies, 9(2), 170-179.

Gezici, F. & Hewings, J. (2007) Spatial analysis of regional inequalities in Turkey, European
Planning Studies, 15(3), 383-403.

Ghatak, S., Mulhem, A., & Watson, J. (2008) Inter-regional migration in transition
economies: The case of Poland, Review of Development Economics, 12(1), 209-222.

Gordon, L. & Lamont, D. (1982) A model of labour-market interdependencies in the
London region, Environment and Planning A, 14, 237-264.

Gordon, L. & Molho, L. (1998) A multi-stream analysis of the changing pattern of
interregional migration in Great Britain, 1960-1991, Regional Studies, 32(4), 309-323.

Greenwood, M.J., Mueser, P.R., Plane, D.A., & Schlottmann, A.M. (1991) New directions
in migration research, Annals of Regional Science, 25(4), 237-270.

Haapanen, M. (2000) Expected earning and interregional migration, University of Jyvaskyti,
Scholl of Business and Economics, Working Paper 221.

Ishikawa, Y. & Montanari, A. (Eds.) (2003) the New Geography of Human Mobility:
Inequality Trends? Vol. IV IGU. Home of Geography Publication Series, SGI, Rome:
Societa Geographica Italiana.

Kangasharju, A. (1998) Convergence in Finland: Regional differences in speed of
convergence, Applied Economics, 30(5), 679-687.

Kontuly, T. & Schon K.P. (1994) Changing western German internal migration systems
during the second half of the 1980s, Environment and Planning A, 26(10), 1521-1543.

Korel, 1., & Korel L. (1999) Migration and macroeconomic processes in post-socialist
Russia: Regional aspect, The Russian Program of Consortium of Economic and
Educational Studies, Project No.: 98-089.

Kupiszewski, M., Durham, H. & Rees P. (1998) Internal migration and urban change in
Poland, European Journal of Population, 14, 265-290.

Lee, E.S. (1966) A theory of migration, Demography, 3(1), 47-57.

A
LEWEREg‘ www.migrationletters.com


http://tplondon.com/migrationletters
http://tplondon.com/migrationletters

Koramaz & Dikmeci 289

Li, S.M. (2004) Population migration and urbanization in China: A comparative analysis of
the 1990 Population Census and the 1995 National 1% sample Population Survey,”
International Migration Review 38(2), 655-685.

Liang, Z., Chen, Y.P. & Gu Y. (2002) Rural industrialization and internal migration in China,
Urban Studies 39(2), 175-87.

Long, L., Tucker, CJ., & Urton W.L. (1988) Migration distances: An international
comparison, Demography 25(4), 633-640.

Lucas, RE.B. (2001) “The effects of proximity and transportation on developing country
population migrations,” Journal of Economic Geography 1,3, 323-39.

Lundholm, E. (2012) Returning home? Migration to birthplace among migrants after age
55, Population, Space and Place, 18(1), 74-84.

Michielin, F., Mulder C.H., & Zorlu, A. (2008) Distance to parents and geographical
mobility, Population, Space and Place, 14(4), 327-345.

Morrill, R. (1988) Migration regions and population distribution, Growth and Change, 19(1),
43-60.

Munro, J.M. (1974) Migration in Turkey, Economic Development and Cultural Change
22(4), 634-653.

Mutlu, S. (1988) The spatial urban hierarchy in Turkey: its structure and some of its
determinants, Growth and Change, 19(3), 53-74

Newbold, R.B. & Peterson, D.A. (2001) Distance weighted migration measures, Papers of
Regional Science, 80(3), 371-380.

Niedomysl, T (2011) How migration motives change over migration distance: Evidence on
variation across socio-economic and demographic groups, Regional Studies 45(6), 843-
855.

Olsson, G. (1965). Distance and human interaction. A migration study. Geografiska
Annaler. Series B, Human Geography, 47(1), 3-43.

Oberg, S. (1995) Theories on interregional migration: An overview, 10P-95-47,
International Institute for Applied System Analysis, Laxenburg, Austria.

Pandit, K. (1994) Differentiating between subsystems and typologies in the analysis of
migration regions: A U.S. Example, Professional Geographer 46(3), 331-345.

Parr, J. B. (1973). Growth poles, regional development, and central place theory. Papers in
Regional Science, 31(1), 173-212.

Pekkala, S. (2003) Migration flows in Finland: Regional differences in migration
determinants and migrant types, International Regional Science Review, 26(4), 466-482.

Pekkala, S. & Lucas, R.E.B. (2007) Differences across cohorts in Finnish intergenerational
income mobility, Journal of Industrial Relations, 46, 81-111.

Portnov, B.A. (1998) the effects of housing on migrations in Isracl: 1988-1994, Journal of
Population Economics 11(3), 379-394.

Potter, J.J. (1993) the impact of change upon rural-urban migrants in Turkey, Landscape
and Urban Planning 26, 99-114.

Ravenstein, E.G. (1885) the laws of migration, Journal of the Statistical Society 48(2), 167-
235.

Ravenstein, E.G. (1889) the laws of migration, Journal of the Royal Statistical Society, 52,
241-301.

Ravuri, E.D. (2004) Determinants of migration to and from Bolivar State, Venezuela for
1961 and 1990: The effect of Ciudad Guayana on migration, the Journal of Developing
Areas 37(2), 155-167.

Rodriges, V., Egea, C., & Nieto J. A. (2002) Return migration in Andalusia, Spain,
Population, Space and Place, 8(3), 233-254.

Sachs, J.D., Baj, N., & Ramiah, A. (2002) Understanding Regional Economic Growth in
India, Harvard CID Working Paper, No. 88.

Copyright @ 2016 MIGRATION LETTERS © Transnational Press London


http://www.tplondon.com/

290 Impact of distance on migration in Turkey

Schwartz, A. (1973) Interpreting the effect of distance on migration, Journal of Political
Economy, 81, 1153-1169.

Siegel, J. & Woodyard, M. (1974) Position in the urban hierarchy as a determinant of in-
migration, L.and Economics 50(1), 75-81.

Siriopoulos, C. & Asterion, D. (1998) Testing for convergence across the Greek Regions,
Regional Studies 32(6), 537-546.

Skeldon, R. (1990) Population Mobility in Developing Countries, London: Belhaven Press.

SPO, State Planning Organisation, (1982) Turkiye’de Yerlesme Merkezlerinin
Kademelenmesi: Ulke Yerlesme Merkezleri Sistemi, T. C. Basbakanlik Devlet Planlama
Teskilati, Ankara, Turkey.

Tekeli, I. (2008) Goc ve Otesi, Istanbul: Tarih Vakfi Yayinlari.

Thiprungsri, S., & Vasarhelyi, M. A. (2011). Cluster Analysis for Anomaly Detection in
Accounting Data: an Audit Approach. The International Journal of Digital Accounting
Research, 11(17), 69-84.

TUIK (2000) Population Census, Turkish Statistical Institute,
http:/ /www.tuik.gov.tr/PreTablo.do?alt_id=1047. Accessed 12 November 2013.

TUIK (2011) Household Labor Force Statistics, Turkish Statistical Institute,
http:/ /www.tuik.gov.tr/PreTablo.do?alt_id=1007. Accessed 12 November 2013.

TUIK (2012) Address Based Population Registration System, Turkish Statistical Institute,
http:/ /www.tuik.gov.tr/PreTablo.do?alt_id=1059. Accessed 12 November 2013.

White, P. & Woods, R. (1980) The Geographical Impact of Migration, London: Longman.

Wilson, F.I. & McGrath, W.E. (1990) Cluster Analysis of Title Overlap in Twenty-One
Library Collections in Western New York. Informetrics, 89(90), 335-353.

Yano, K., Nakaya, T., Fotheringham, A.S., Openshaw, S., & Ishikawa, Y. (2003) A
comparison of migration behavior in Japan and Britain using spatial interaction models,
Population, Space and Place 9(5), 419-451.

Yazgi, B., Dokmeci, V., Koramaz, T.K., & Kiroglu, G. (2014). Impact of characteristics of
origin and destination provinces on migration: 1995-2000. European Planning Studies,
22(6), 1182-1198.

Zeyneloglu, S. (2009). Tiurkiye’de Yerlesim Birimlerinin Dagillimi ve Merkezl Yerlerin
Niifuslarindaki Degisim: Dengeli Bir Yerlesim Dagilimi Icin Oneriler (Doctoral
dissertation, Istanbul Technical University, Graduate School of Science, Engineering
and Technology)).

A
LEWEREg‘ www.migrationletters.com


http://tplondon.com/migrationletters
http://tplondon.com/migrationletters

Koramaz, & Dikmeci 291

<

Q

<

[P]

=

L

w

Q

N

w

o

.9

=

5

.80

g

-

L

<

>

@)

Z

<

.

<

=

¢ o

Ot

o &

< w

R

.
=

v —

-~

=

w

(]

~

concenttric zone on ¢

Appendix 1

0 0 0 0 0 0 318

L L L L L L »

16'0C 9¢£°99 89567 £08°L1 L80°ST 698'81 anfes-g
PEIST 16266 SI60I 61EE 090 TIEPE 1868  $9ESS  TU899 0°TSIL  €10IL S'EILL TLTIL T8P69 SLECOL LT691 THEPOL S'8p8pl imﬂ%
T6ITE  L'PL69 8TT6SE 8669  LPIST HS6TE 0056  96L0T 8656V 6S9C  TSIS  FT66T 8'€66 €TTLT SSLY  9PIIY  €TIE6  0°SET6 wsmmm
¥'889F €801 PPIOV9 6ILST S'VISE POTIPL I'€00T L'6LbY 08116 SSOEE  HI6EL 900IEL L'9ELT ¥6I19 TIILLL 9L6LS 8'€96T1 0°€8SLI h:m“%
69661  L'8SPE  L'9TI8  S'ELTET 1066TT 018665 00LPT T'SLTy 0°TESIT T69LS ST666 LLOIET TSSOT 6'865F 0766 0°EP6T S'L60S  LTHLST f@%ﬂ%
SPOS  SEIL  SEI6y  S10TL  T6691 STS68F SSII9 98¥98  STRLIE O'PLEL 'STHOL 0'SSE6S SIPES  OPSSL  SLLSOS 0°00PTL €9ESLI 0°LIS6Y m:m“m“
S'E6LT  YOSST  SL69T  §9T9E  L'STIS  STOE9T 0°96STT T66E9T 0PSSI8 01€96 €0T9ET 008861 00T #LSST  S'ES6ET 0700111 8L69ST 0°9£00T _“:m“m
TO9IY  966SST 997981 9'ELEL P6EIS €1098 EEVEE  9'60STI 8°98K91 S°6991 L'9KT9 CTHEPL S'8PTE  L'SSITI 6HTI6E 1°9SSE  L'SOEEl 9°LESST tmwﬂ%
9'800S  S66T1T +'9£TTE 9'8897 61109 8'¥bPIl TE8KE L'SSLL O'TSKEl 0'EEST 8PEEY  THO00T 98YIY 9'9LT6  8'0V661 8TLEG  €8S60T 8HLIIL Nsmmm
I PIS AIAPIS UBIN LI PIS AXAPIS UBRN A PIS AIQ'PIS UEIN LI PIS AIQPIS UEIWN L PIS AIQIPIS UBIN  “AXI PIS “AXQPIS UEIN

(wy 00071 <) 9ISIP NI

(WY 0001-108) $ISIP NI

(WY 008-109) 1P NI

(Y 009-10%) €3S1PNI

(W 00$-107) ISP NI

(wry 007>) ISP NI

Copyright @ 2016 MIGRATION LETTERS © Transnational Press London


http://www.tplondon.com/

292 Impact of distance on migration in Turkey

Appendix 1: Continued...

0 0 0 0 0 0 !
L L L L L L »
£59'8T [ 18 85€'1€ €L6'91 6S'1€ SST'EL anpe
8e=N)
6'€S0E  S'68TS  L'EPETI Y'608L TOTSEL L'LIEP9 TO861  8'6IPE  L'LOLTI 9'EESL  S'8YOEL OPYIOL O'EITE  I'S9SS  L'6LEOL P'SSET  L'6L0V  €6IL8I (yoicn
S=N)
T6ETTI OLIELT #iH#H 6'1€81 €960V 891061 ¥OI0Z €S6vy  9LEIIL P'SL8Y L1060 T6T6SI SbPLI  L'006E  TO60LL TIT69  E9LYSI 8'TI68 g acniy
S=N)
06605 9'IOVIT PEIIVT 1'6001  +'9STT 071918  €€9  0'SOPOI 9IE6EL O'IILY  S'SESO 8'9VSOT 1060 8'SPI6  0'LO0OT S'6TST 1995 OPEIPY | yoycniy
=N
$T90L  TTOLSI $'SPLBY €LSOl  THIET ¥IS8SY 810SI  TBSEE  TBIEY  yHO¥  THO6  9TLYE 9TYTI 9BLLT O'8YSL  TBELT OLSTY  TLEIS g aienio
=N)
L'66YS  0°'8LSOT €'L9881 €LT81 I'LEBY 99068  1'969€ ¥'6IBEI YISKBL SEISI  1'€99S  y'980SI $'6ISE 8'69IEL ¥'8LOSY 6TLIE  8THLEL €PO0TIT ¢ iy
=N)
€70TC  1'88SE1 €E90EL YEEY  L'1L9T  €9T9E  69SI1  §'IEIL  0'908L ¥'S8IL  PLOEL I'€EI8 0TSIL  TIOIL  0'SI90 €S681 TEBILL 6TITIL y yoren
HI=N)
1061 16897 | S'8S6T  S'B6LE  6'ILES  SI6TET S'SOBL  9'8EOII S'LIVR6 S'BSTEL POSLBI STEIVT 091T9 §'06L8 O'EYEIT OOVPOL P'POLYL O'8LY6L ¢ \oyen c
S=N) o
0961 TLLT  OEOLS S'SEIY  9'SSSY  SESILY O'ELSE  0'ESOS  OLELIE 0'SI6S I'S9E8  0'T6SPY O'PIL9  L'S9S6 0719995 SOPYEI 0TIVOT S09V6Y o yaycnin 8]
LG PIS CAIQUPIS UEDIN  CAK PIS CAIQ'PIS UEIA I 'PIS AIQ'PIS UBIN LI PIS 'AXQPIS UBIN  CAXL PIS AIA'PIS UEIA I 'PIS AIQA'PIS UBIN L
[0)
(U 0001 <) 9ISIP LNO (W 000I-108) SISTP LNO (WY 008-109) $ISIP LNO (W 009-10%) €3S LNO (WY 00+-107) VISP LN O (ury 007 >) PSP LNO Im
©
ke
€
2
3
2
A
AN
=
==
e
&

M


http://tplondon.com/migrationletters
http://tplondon.com/migrationletters

Koramaz & Dékmeci 293

Appendix 2: Results of Analysis of Covariance on the Difference in Concentric Zones
in Clusters (2 to 9)

Dependent
Variable:IN_distl

R Sqnared = .667, Adjusted R Squared = .631, p=,109

Mean

Source of variance Sum of Squares df S F Sig.
quatre

Intercept 2.59E+10 1 259E+10  175.654 0

Clusters 1.94E+10 7 278E+09  18.869 0

Residual 9.71E+09 66 1.47E+08

Total 6.50E+10 74

Dependent R Squared = .727, Adjusted R Squared = .698, p=0,042

Variable:IN_dist2 quared = /=7, Agusted R Squared = 676, p=0,

Source of variance Sum of Squares df SNI can F Sig.
quatre

Intercept 1.57E+10 1 1.57E+10  238.784 0

Clusters 1.15E+10 7  1.65E+09  25.087 0

Residual 4.33E+09 66  6.56E+07

Total 4.02E+10 74

ngjgf;&_ dist3 R Squared = 654, Adjusted R Squared = 617, p =,352

Source of variance Sum of Squares df SNI can F Sig.
quare

Intercept 1.12E+10 1 1.12E+10  228.408 0

Clusters 6.13E+09 7 8.76E+08  17.803 0

Residual 3.25E+09 66  4.92E+07

Total 1.97E+10 74

\?:EZEIEE:}_ distd R Squared = .758, Adjusted R Squared = .733, p=,003

Source of variance Sum of Squares df SM can F Sig.
quate

Intercept 1.54E+10 1 1.54E+10  261.377 0

Clusters 1.22E+10 7  1.74E+09  29.568 0

Residual 3.89E+09 66  5.89E+07

Total 2.67E+10 74

Dependent R Squared = .876, Adjusted R Squared = 862, p=,000

Variable:IN_dist5 7 070 Adusted R Squared = 562 p=

Source of variance Sum of Squares df SM can F Sig.
quate

Intercept 1.36E+10 1 1.36E+10  502.062 0

Clusters 1.26E+10 7  1.80E+09  66.336 0

Residual 1.79E+09 66 2.71E+07

Total 2.11E+10 74

Dependent R Squared = .689, Adjusted R Squared = .656, p=,002

Variable:IN_dist65 quared =007, Agjusted R Squared = 650, )=,

Source of variance Sum of Squares df SM can F Sig.
quare

Intercept 1.55E+10 1 1.55E+10  135.867 0

Clusters 1.68E+10 7 239E+09 20.91 0

Residual 7.55E+09 66  1.14E+08

Total 4.94E+10 74
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Dependent S _ . - _

Variable:OUT _dist] R Sqnared = 583, Adjusted R Squared = .538, p=,333

Source of variance Sum of Squares df Mean F Sig.
Square

Intercept 2.42B+10 1 242E+10  169.87 0

Clusters 1.31E+10 7 1.88E+09 13.155 0

Residual 9.42E+09 66  1.43E+08

Total 5.88E+10 74

Dependent R Squared = 770, Adjusted R Squared = 746, p=,000

Variable:OUT_dist2 quared = /70, Adgualed R Squared = /36, p=,

Source of variance Sum of Squares df Mean F Sig.
Square

Intercept 1.85E+10 1 1.85E+10  255.251 0

Clusters 1.60E+10 7 229E+09 31.59 0

Residual 4.78E+09 66 7.24E+07

Total 4.94E+10 74

Dependent R Squared = .643, Adjusted R Squared = 605, p=0,022

Variable:OUT_dist3 quared = .0%3, Agustea R Squared = 005, p=0,

Source of variance Sum of Squares df Mean F Sig.
Square

Intercept 1.39E+10 1 1.39E+10  225.032 0

Clusters 7.34E+09 7  1.05E+09  16.973 0

Residual 4.08E+09 66  6.18E+07

Total 2.35E+10 74

Dependent : _ . . _ _

Variable:OUT _dist4 R Squared = .769, Adjusted R Squared = .744, p=,000

Source of variance Sum of Squares df Mean F Sig.
Square

Intercept 1.98E+10 1 1.98E+10  256.586 0

Clusters 1.70E+10 7 242E+09  31.358 0

Residual 5.10E+09 66 7.72E+07

Total 3.59E+10 74

Dependent g _ . . _ _

Variable:OUT._dist5 R Squared = .926, Adjusted R Squnared = 918, p=,000

Source of vatiance Sum of Squares df Mean F Sig.
Square

Intercept 1.95E+10 1 1.95E+10  907.108 0

Clusters 1.78E+10 7  255E+09 @ 118.42 0

Residual 1.42E+09 66  2.15E+07

Total 2.78E+10 74

Dependent g _ . . _ _

Variable:OUT._dist65 R Squared = .752, Adjusted R Squnared = .726, p=,020

Source of variance Sum of Squares df Mean Sig.
Square

Intercept 3.15E+10 1 3.15E+10  122.881 0

Clusters 5.14E+10 7 734E+09  28.653 0

Residual 1.69E+10 66  2.56E+08

Total 1.13E+11 74
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